Abstract. For the first time in the reactions of some 1,2,4,5-tetrazine hydrazones with enamines in addition to the expected products of Carbony-Lindsey reaction the unusual addition and cyclization products at cyclic and exocyclic nitrogen atom of tetrazine ring have been isolated
reaction.
1 ' 5 Recently we have demonstrated that dimethylpyrazole groups in the 3rd and the 6th position of the tetrazine ring are suitable substituents for cycloaddition reaction with alkenes including enamines. 6 In this paper we wish to present the results of our studies in which we have found that the displacement of one of pyrazolyl moieties by electron donating hydrazono fragment retains the tetrazine molecule ability to react with enamine yielding the expected products of the Carbony-Lindsey reaction and the unexpected enamine addition products. Hydrazones la-d were obtained according to the known procedure 7 from 6-hydrazino-3-(3,5-dimethylpyrazol-l-yl)-1,2,4,5-tetrazine and benzaldehyde, cyclopentanone, acetone and 4-bromoacetophenone.
Enamines derived from cyclopentanone, cyclohexanone and secondary cyclic amines (pyrrolidine, piperidine and morpholine) were used as dienophiles.
Reactivity of hydrazones la-d significantly depends on both substituents in enamino and hydrazono moiety, and on the solvent used. In acetonitrile all hydrazones except lb reacted with cyclopentyl enamines according to Carbony-Lindsey pathway to yield the corresponding tetrahydropyridazines (2a-e). The reaction proceeded smoothly through release of nitrogen even at room temperature. N-Benzylideno-N'-{6-(3,5-dimethylpyrazol-l-yl)-l,2,4,5-tetrazin-3-yl}-hydrazine (lb) in acetonitrile did not react either at room temperature or on heating.
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However, in methanol under the same conditions compound lb reacted with the same enamines rather unexpectedly. No nitrogen evolution was detected, but after 5-10 minutes the red color of the solution disappeared, and light yellow or colorless needles were formed in high yields (80-85%). These were identified as the enamine addition products at cyclic and exocyclic nitrogen atoms of tetrazine molecule, 8a-aminosubstituted 9-benzylideneamino-3-(3,5-dimethylpyrazol-l-yl)-5a,6,7,8,8a,9-hexahydro-2//-cyclopenta [4, 5] imida2o[l,2-i]-l,2,4,5-tetrazines (3a-c).
Hydrazones la and Id reacted with 1-pyrrolidinocyclohexene-l in the same manner to give 10-(4-bromophenyl)ethylideneamino-and 10-cyclopentylideneamino-3-(3,5-dimethylpyrazol-1 -yl)-9a-pyrrolidin-1 -yl-2,5a,6,7,8,9,9a,10a-octahydrobenzo [4, 5] imidazo[l,2-i]-l,2,4,5-tetrazines (3d,e), respectively.
We suppose that methanol promotes the proton migration of the hydrazine moiety in hydrazones 1 to a ring nitrogen atom and stabilizes the imino tautomer formed. The latter reacts with enamines resulting in cycloaddition products 3a-e.
The structures of 2c and 3d were confirmed by X-ray analysis ( Fig. 1 and 2 ). The compound 2c is substituted cyclopentyltetrahydropyridazine, in which both pyridazine N(l) and cyclopentyl C(5) rings are not planar. Sixmembered ring has a flattened chair conformation with atoms C( 2) and C(3) displaced for 0.14 and -0.33 A out of the plane of the other four atoms, respectively. In the five-membered ring C(2) and C (7) The X-ray data of the compounds 2c and 3d were collected on an Enraf-Nonius CAD-4 diffractometer using All new compounds gave satisfactory analytical and spectroscopic data.
Experimental.
'H "pectra were measured on a Bruker DRX400 spectrometer. All signals are expressed in ppm (δ) with TMS as an internal standard. Melting points (uncorrected) were obtained on a Boetius apparatus.
General procedure for preparing tetrahydropyridazines (2a-e).
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